In vitro inhibition of rat small intestinal absorption by lipophilic organic cations.
Cationic, lipid-soluble organic compounds may interfere with cation-mediated membrane transport processes. Thus, small intestinal absorption may be influenced by lipophilic organic cations. Therefore a series of arylalkylamines was studied in the concentration range from 0.5 to 20 mmol/l for their effect on the transport of various monosaccharides and leucine in the rat small intestine in vitro by means of the tissue accumulation technique. Whereas the monophenyl substituted monoamines (e.g. benzylamine, 2-phenylethylamine, 3-phenylpropylamine) did not show a significant effect on the active transport, the corresponding omega,omega-diphenyl derivatives exhibited a strong inhibition of the active transport of the sugars and the amino acid. These monoamines and drugs of similar structure (e.g. benzoctamine, diphenydramine) exhibited a mixed or non-competitive type of inhibition which correlated quite well with their octanol-water partition coefficients. In contrast, di- or triamines (e.g. harmaline, imipramine, pyrilamine) revealed a rather pure competitive type of inhibition. These findings tentatively suggest a different mode of action on the active transport by lipid-soluble organic amines according to the molecular charge distribution. In addition, membrane vesicles were used to examine the effect of the different amines on the sucrase activity. Regarding the cation-dependent hydrolysis of sucrose, however, no distinct pattern developed.